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FOREWORD

The U.S. Environmental Protection Agency (EPA) has developed the Data Quality
Objectives (DQO) Process as an important tool for project managers and planners to determine
the type, quantity, and quality of data needed to support Agency decisions. This guidance isthe
culmination of experiences in applying DQOs in different Program Offices at the EPA. Many
elements of prior guidance, advice, statistics, and scientific planning have been incorporated into
this document. This guidance supersedes al previous guidance, including the EPA's
"Development of Data Quality Objectives, Description of Stages| and 11" (July 1986), and
"Guidance for Planning for Data Collection in Support of Environmental Decision Making Using
the Data Quality Objectives Process' (Interim Final, October 1993). This document is consistent
with the Office of Emergency and Remedial Response guidance, "Data Quality Objectives for
Superfund” (EPA 540-R-93-071).

The purpose of this document is to provide general guidance to organizations on
developing data quality criteria and performance specifications for decision making. This
guidance assumes that an appropriate Quality System has been established and is operational.

This guidance has been prepared in response to EPA Order 5360.1, entitled "Policy and
Program Requirements to Implement the Quality Assurance Program,” which establishes
requirements for quality assurance when generating environmental datain support of Agency
decisions. In addition, this guidance reflects the policy of the Agency to develop and implement
the DQO Process as expressed by Deputy Administrator A. James Barnes in his memorandum on
"Agency Institutionalization of Data Quality Objectives," dated November 1986.

This document is a product of the collaborative effort of many quality management
professionals throughout the EPA and among the contractor community. It has been peer
reviewed by the EPA Program Offices, Regional Offices, and Laboratories. Many valuable
comments and suggestions have been incorporated to make it more useful.

This electronic version of the guidance differs dlightly from the printed version as a result
of the conversion to aformat (pdf) accessible on many computer platforms. Page spacing and
figures may not coincide with the printed version; however, the contents of the document have
not been altered. For acopy of the printed version, please contact the EPA’s Quality Assurance
Division at (202) 260-5763.
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INTRODUCTION

Each year the U.S. Environmental Protection Agency (EPA) and the regulated community
spend approximately $5 billion collecting environmental data for scientific research, regulatory
decision making, and regulatory compliance. While these activities are necessary for effective
environmental protection, it isthe goal of EPA and the regulated community to minimize
expenditures related to data collection by eliminating unnecessary, duplicative, or overly precise
data. At the same time, the data collected should have sufficient quality and quantity to support
defensible decision making. The most efficient way to accomplish both of these goalsisto
establish criteria for defensible decision making before the study begins, and then develop a data
collection design based on these criteria. To facilitate this approach, the Quality Assurance
Management Staff (QAMYS) of EPA has developed the Data Quality Objectives (DQO) Process, a
systematic planning tool based on the Scientific Method for establishing criteria for data quality
and for developing data collection designs. By using the DQO Process to plan environmenta data
collection efforts, EPA can improve the effectiveness, efficiency, and defensibility of decisonsin a
resource-effective manner.

What are DQOs? DQOs are qualitative and quantitative statements derived from the outputs of
the first six steps of the DQO Process that:

1) Clarify the study objective;
2) Define the most appropriate type of data to collect;
3) Determine the most appropriate conditions from which to collect the data; and

4) Specify tolerable limits on decision errors which will be used as the basis for
establishing the quantity and quality of data needed to support the decision.

The DQOs are then used to develop a scientific and resource-effective data collection design.

What isthe DQO Process? The DQO Process is a strategic planning approach based on the
Scientific Method that is used to prepare for a data collection activity. It provides a systematic
procedure for defining the criteria that a data collection design should satisfy, including when to
collect samples, where to collect samples, the tolerable level of decision errors for the study, and
how many samples to collect.

By using the DQO Process, the Agency will assure that the type, quantity, and quality of
environmental data used in decision making will be appropriate for the intended application. In
addition, the Agency will guard against committing resources to data collection efforts that do not
support a defensible decision.
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The DQO Process consists of seven steps, as shown in Figure 0-1. The output from each
step influences the choices that will be made later in the Process. Even though the DQO Process
is depicted as a linear sequence of steps, in practice it is iterative; the outputs from one step may
lead to reconsideration of prior steps. This iteration should be encouraged since it will ultimately
lead to a more efficient data collection design. During the first six steps of the DQO Process, the
planning team will develop the decision performance criteria (DQOs) that will be used to develop
the data collection design. The fina step of the Process involves developing the data collection
design based on the DQOs. Thefirst six steps should be completed before the planning team
attempts to develop the data collection design because this final step is dependent on a clear
understanding of the first six steps taken as awhole. In Figure 0-1, the iterative link between the
DQOs and the Optimize the Design step is illustrated by double arrows, which signify that it may
be necessary to revisit any one or more of the first six steps to develop afeasible and appropriate
data collection design. Above al, every step should be completed before data collection begins.

State the Problem

¥

Identify the Decision

¥

Identify Inputs to the Decision

Define the Study Boundaries

&

Develop a Decision Rule

¥

Specify Limits on Decision Errors

It

Optimize the Design for Obtaining Data

Figure 0-1. The Data Quality Objectives Process.

Each of the seven stepsis described briefly below. A more detailed description can be
found in the subsequent chapters of this guidance.

e Step 1. State the Problem — Concisely describe the problem to be studied. Review
prior studies and existing information to gain a sufficient understanding to define the
problem.

® Step 2: Identify the Decison — Identify what questions the study will attempt to
resolve, and what actions may result.
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e Step 3: Identify the Inputs to the Decision — Identify the information that needs to be
obtained and the measurements that need to be taken to resolve the decision statement.

e Step 4: Define the Study Boundaries — Specify the time periods and spatial areato
which decisions will apply. Determine when and where data should be collected.

e Step 5: Develop aDecision Rule — Define the statistical parameter of interest, specify
the action level, and integrate the previous DQO outputs into a single statement that
describes the logical basis for choosing among alternative actions.

® Step 6: Specify Tolerable Limits on Decision Errors — Define the decision maker's
tolerable decision error rates based on a consideration of the consequences of making an
incorrect decision.

® Step 7: Optimize the Design — Evaluate information from the previous steps and
generate alternative data collection designs. Choose the most resource-effective design
that meets al DQOs.

Who should read the DQO guidance? This guidance isintended for project managers and
other members of a planning team that will use the DQO Process to structure the data collection
planning process and to develop an appropriate data collection design. In addition, the guidance
may be relevant to other staff members who will participate in the study. Consult with an EPA
Quality Assurance Manager, Quality Assurance Officer, or Quality Assurance Representative to
obtain additional advice on who should read this guidance.

What projects are covered by thisguidance? This guidance document covers all projects
where:

1) the objective of the study isto collect environmental data in support of an Agency
program, and

2) theresults of the study will be used to make a specific decision.

Every step of this guidance may not be applicable to data collection activities where specific
decisions cannot be identified, such as studies that are exploratory in nature. The reason for this
distinction is that part of the DQO Process includes formulating statistical hypotheses. If a
statistical hypothesisis not linked to a clear decision in which the decision maker can identify
potential consequences of making a decision error, then some of the activities recommended in
this guidance may not apply. Nonetheless, the DQO Processis till a valuable tool that can be
used to help plan studies where the data are not directly used to support a specific decision. In

! A decision error rate is the probability of making an incorrect decision based on data that inaccurately estimate the
true state of nature.
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these cases, it may be possible to frame a research type study question in the form of a decision or
modify the activities described in this guidance to address the needs of the study.

What isthe value of using the DQO Process?

e The DQO Processis a planning tool that can save resources by making data collection
operations more resource-effective. Good planning will streamline the study process and
increase the likelihood of efficiently collecting appropriate and useful data.

® The structure of the DQO Process provides a convenient way to document activities and
decisions and to communicate the data collection design to others.

e The DQO Process enables data users and relevant technical experts to participate in data
collection planning and to specify their particular needs prior to data collection. The DQO
process fosters communication among all participants, one of the central tenets of quality
management practices.

® The DQO Process provides a method for defining decision performance requirements that
are appropriate for the intended use of the data. Thisis done by considering the
consequences of decision errors and then placing tolerable limits on the probability that the
data will mislead the decision maker into committing a decision error. A statistical
sampling design can then be generated to provide the most efficient method for controlling
decision errors and satisfying the DQOs.

e The DQO Process helps to focus studies by encouraging data users to clarify vague
objectives and to limit the number of decisions that will be made.

When should the DQO Process be used? The DQO Process should be used during the
planning stage of any study that requires data collection,before the data are collected. In general,
EPA's policy isto use the DQO Process to plan al data collection efforts that will require or
result in a substantial commitment of resources. The Quality Management Plans (QMPs) of the
Agency's National Program Offices, Regiona Offices, and Research and Development
organizations will specify which studies require DQOs.

Can the DQO Process be used for small studies? The DQO Process applies to any study,
regardless of its size. However, the depth and detail of DQO development will depend on the
complexity of the study. The more complex a study, the more likely that it will have severa
decisions that could benefit from the DQO Process and that the decisions will require more
intensive DQO development.

Should the DQO Process be applied asintensively to all situations? No, the DQO Processis

aflexible planning tool that can be used more or less intensively as the situation requires. For
projects that have multiple decisions, where the resolution of one decision only leads to the
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evaluation of subsequent decisions, the DQO Process can be used repeatedly throughout the life
cycle of aproject. Often, the decisions that are made early in the project will be preliminary in
nature. They might require only alimited planning and evaluation effort. Asthe study nears
conclusion and the possibility of making a decision error becomes more critical, however, the
level of effort needed to resolve a decision generally will become greater. Figure 0-2 illustrates
this point.
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Figure 0-2. Repeated Application of the DQO Process Throughout the Life Cycle of a
Single Project.

Who participatesin the DQO Process? A DQO planning team generally consists of senior
program staff, technical experts, senior managers, someone with statistical expertise, and a
Quality Assurance (QA)/Quality Control (QC) advisor, such asa QA Manager. It isimportant
that all of these people, including managers, participate (or stay informed) from the beginning of
the DQO Process so that it can proceed efficiently.

What ar e the outputs of the DQO Process? The DQO Process leads to the development of a
guantitative and qualitative framework for astudy. Each step of the Process derives valuable
criteriathat will be used to establish the final data collection design. The first five steps of the
DQO Process identify mostly qualitative criteria such as what problem has initiated the study and
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what decision it attempts to resolve. They also define the type of data that will be collected,
where and when the data will be collected, and a decision rule that defines how the decision will
be made. The sixth step defines quantitative criteria expressed as limits on decision errors that the
decision maker can tolerate. The final step is used to develop a data collection design based on
the criteria developed in the first six steps. The final product of the DQO Process is a data
collection design that meets the quantitative and qualitative needs of the study.

Much of the information that is developed in the DQO Process will also be useful for the
development of Quality Assurance Project Plans (QAPPs) and the implementation of the Data
Quality Assessment (DQA) Process. The outputs of the DQO Process can be used directly and
indirectly asinputsto a QAPP. To evaluate the data using the DQA Process, it is necessary to
have first established decision quality criteria using the DQO Process or its equivalent. Therefore,
the DQO Process not only helps plan a study, establish decision quality criteria, and develop a
data collection design, but it also aids in the development of QAPPs and the DQA Process.

What is a data collection design? A data collection design specifies the fina configuration of
the environmental monitoring or measurement effort required to satisfy the DQOs. It designates
the types and quantities of samples or monitoring information to be collected; where, when, and
under what conditions they should be collected; what variables are to be measured; and the
QA/QC procedures to ensure that sampling design and measurement errors are controlled
sufficiently to meet the tolerable decision error rates specified in the DQOs. These QA/QC
procedures are established in the QAPP.

Where doesthe DQO Processfit into EPA's Quality System? The DQO Process is the part of
the Quality System that provides the basis for linking the intended use of the data to the QA/QC
requirements for data collection and analysis. This document is one of a series of quality
management requirements and guidance documents that the U.S. EPA Quality Assurance
Management Staff (QAMS) has prepared to assist users in implementing the Agency-wide Quality
System. The current document list contains:

EPA QA/R-1 EPA Quality System Requirements for Environmental Programs

EPA QA/G-1 Guidance for Developing, Implementing, and Evaluating Quality Systems for
Environmental Programs

EPA QA/R-2 EPA Requirements for Quality Management Plans
EPA QA/G-2 Guidance for Preparing Quality Management Plans for Environmental Programs
EPA QA/G-4 Guidance for The Data Quality Objectives Process

EPA QA/R-5 EPA Requirements for Quality Assurance Project Plans for Environmental Data
Operations

EPA QA/G-4 6 September 1994



EPA QA/G-5 Guidance for Quality Assurance Project Plans
EPA QA/G-9 Guidance for Data Quality Assessments

Agency policy statements are found in the requirements documents (QA/R-xx series).
Advisory papers are found in the guidance documents (QA/G-xx series).

Can existing data be used to support decisons using the DQO Process? Existing data can be
very useful for supporting decisions using the DQO Process. There are three ways that existing
data can be used:

1) If sufficient documentation is available, existing data may be used alone or combined with
new data. Determining whether data can appropriately be combined can be a very
complex operation that should be undertaken with great care. In many casesit will require
the expertise of a statistician.

2) The existing data may provide valuable information (such as variability) that can be used in
the development of the data collection design.

3) The existing data may be useful in guiding the selection of an efficient data collection
design.

Will the use of the DQO Process always result in statistical/probabilistic sampling methods
for data collection? No. While statistical methods for developing the data collection design are
strongly encouraged, this guidance recognizes that not every problem can be evaluated using
probabilistic techniques. The DQO Process, however, can and should be used as a planning tool
for studies even if a statistical data collection design ultimately will not be used. In these cases,
the planning team is encouraged to seek expert advice on how to develop a non-statistical
datacollection design and on how to evaluate the result of the data collection. When non-
probabilistic, judgemental, or quota sampling methods are used, be sure to consult with an EPA
QA Manager, QA Officer, or QA Representative to ensure that program-specific QA
requirements are satisfied.

How should this guidance be used? This guidance should be used as atool to structure the
planning activities for collecting environmental data. It should be used to organize meetings,
focus the collection of background information, and facilitate communication between technical
experts, program managers, and decision makers.

How isthis guidance structured? This guidance contains seven chapters, four appendices, and
abibliography. Each of the remaining chapters describes one of the seven steps of the DQO
Process. Each chapter is divided into four sections as follows:

(@) Pur pose - This section explains the objective of the chapter.

EPA QA/G-4 7 September 1994



(2 Expected Outputs - This section identifies the products expected upon
completion of the DQO Process step.

3 Backaround - This section provides background information on the DQO Process
step, including the rationale for the activities in that step.

4 Activities - This section describes the activities recommended for completing the
DQO Process step, including how inputs to the step are used.

Appendix A provides a brief overview of both the Quality Assurance Project Plan (QAPP)
development process, which is used to document the operational and QA/QC procedures needed
to implement the data collection design, and the Data Quality Assessment (DQA) Process, which
is used after the data have been collected to evaluate whether the DQOs have been satisfied.
Appendix B is a case study in which the DQO Process is applied to an environmental problem.
Appendix C provides a derivation of the sample size formula used in Appendix B. Appendix D
provides a glossary of terms used in this guidance.

Whereisit possibleto get statistical support? Access to statistical support is available through
the EPA Quality Assurance Management Staff (QAMYS) at (202) 260-5763.

How long will this guidance bein effect? This guidance will remain in effect for five years from
the publication date, unless superseded by an updated version.

Whereisit possible to get moreinformation about the DQO Process? A DQO training
course is available through the EPA at the U.S. EPA Headquarters in Washington, D.C.
Additional documents on DQO applications can be obtained from the Quality Assurance
Management Staff at EPA Headquarters.

Two documents that can provide additional detail on the DQO Process are:

° U.S. Environmental Protection Agency. 1993. Data Quality Objectives Process
for Superfund: Interim Final Guidance. EPA 540-R-93-071.

° Bates, D.J., R.O. Gilbert, N.L. Hassig, R.F. O'Brien, B.A. Pulsipher, 1993.
Decision Performance Criteria: The Driver Behind The Data Quality Objectives
Process— A Statistical Introduction (Draft). Pacific Northwest Laboratory,
Richland, Washington.
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CHAPTER 1

STEP1: STATE THE PROBLEM

THE DATA QUALITY OBJECTIVES PROCESS

State the Problem

| A STATE THE PROBLEM

dentify the Decision

\ ‘ Purpose

Identify Input\to the Decision To clearly define the problem so that the focus

‘\ of the study will be unambiguous.

Define the Study Bch%atries Activities

‘ \ « |dentify members of the planning team.

¢ |dentify the primary decision maker.

Develop a Decision Rule \\
‘ * Develop a concise description of the problem.

« Specify available resources and relevant

Specify Limits on Decision Errors deadlines for the study.

vt

Optimize the Design for Obtaining Data

Purpose

The purpose of this step is to define the problem so that the focus of the study will be
unambiguous.

Expected Outputs

. A list of the planning team member s and identification of the decision maker.
. A concise description of the problem.
. A summary of available resources and relevant deadlines for the study.
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Backaground

Thefirst step in any decision making process is to define the problem that has initiated the
study. Since most environmental problems present a complex interaction of technical, economic,
social, and political factors, it is critical to the success of the process to define the problem
completely and in an uncomplicated format. A problem will have the greatest chance of being solved
when amultidisciplinary team of technical experts and stakeholders can help to recognize al of the
important facets of the problem and ensure that complex issues are described accurately. Generally
teams will function more effectively when they have one clearly identified decision maker.

This step in the DQO Process addresses development of a planning team that will define
the problem and implement subsequent steps of the Process. It also calls for the identification of a
decision maker who will lead the planning team and make final resolutions during the Process.
The goal isto create awell-structured planning team that will work effectively and efficiently to
develop a concise and complete description of the problem, which will provide the basis for the
rest of the DQO development.

Activities

| dentify members of the planning team. The planning team is the group that will develop
DQOs for the study. The number of planning team members will be directly related to the size
and complexity of the problem. The team should include representatives from all groups who are
stakeholders in the project, including, but not limited to, samplers, chemists and other scientists
and engineers, modelers, technical project managers, community representatives, administrative
and executive managers, QA/QC experts (such as a QA Manager), data users, and decision
makers. A reasonable effort should be made to include any decision makers who may use the
study findings later. A statistician (or someone knowledgeable and experienced with
environmental statistical design and analysis) should also be included on this team.

Identify the primary decision maker of the planning team and define each member'srole
and responsibility during the DQO Process. The planning team generally has a leader, referred
to asthe “decision maker.” The decision maker has the ultimate authority for making final
decisions based on the recommendations of the planning team. The decision maker is often the
person with the most authority over the study, and may be responsible for assigning the roles and
responsibilities to the planning team members. In cases where the decision maker cannot attend
DQO planning meetings, a senior staff member should keep the decision maker informed of
important planning issues.

Develop a concise description of the problem. The problem description provides background

information on the fundamental issue to be addressed by the study. Below isalist of steps that
may be helpful during this phase of DQO development.
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Describe the conditions or circumstances that are causing the problem and the
reason for understanding the study. Typical examples for environmenta problems
include conditions that may pose athreat to human health or the environment, and
circumstances of potential non-compliance with regulations.

Describe the problem asit is currently understood by briefly summarizing existing
information. (See Table 1-1 for alist of elements that may be appropriate to
include in the problem description.)

Conduct literature searches and examine past or ongoing studies to ensure that the
problem is correctly defined and has not been solved previously. Organize and
review relevant information, including preliminary studies, and indicate the source
and reliability of the information. Take note of information about the performance
of sampling and analytical methods observed in similar studies since this
information may prove to be particularly valuable later in the DQO Process.

If the problem is complex, consider breaking it into more manageable pieces.
| dentify those pieces that could be addressed by separate studies. Assign priorities
to and logical relationships among the pieces of the problem.

Specify the available resour ces and relevant deadlines for the study. Stipulate the anticipated
budget, available personnel, and contractual vehicles (if applicable). Also, enumerate any
deadlines for completion of the study and any intermediate deadlines that may need to be met.

EPA QA/G-4
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The following elements may be appropriate to include in the problem description.
Note: thislist only provides the basic elements of the problem description. Y our
elements may be dightly different.

Table 1-1. Elementsof the Problem Description

Study objectives/regulatory context.

Persons or organizations involved in the study.

Persons or organizations that have an interest in the study.
Political issues surrounding the study.

Sources and amount of funding.

Previous study results.

Existing sampling design constraints (some aspects of sampling

design may be specified in regulations or established through past
planning efforts)

EPA QA/G-4
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CHAPTER 2

STEP 2: IDENTIFY THE DECISION

THE DATA QUALITY OBJECTIVES PROCESS

State the Problem -

/

/ | — IDENTIFY THE DECISION

Identify the Decision

‘ Purpose
To define the decision statement that the study
IdenMy Inputs to the Decision will attempt to resolve.
. X Activities
Define the StudWBoundaries
* |dentify the principal study question.
‘ \ « Define the alternative actions that could result from

resolution of the principal study questions.

Develop a Decision Rul

¢ Combine the principal study question and the
‘ \ alternative actions into a decision statement.

* Prioritize multiple decisions.

Specify Limits on Decision Errors

vt

Optimize the Design for Obtaining Data

Purpose

The purpose of this step is to define the decision statement that the study will attempt to
resolve.

Expected Outputs

. A decision statement that linksthe principal study question to possible
actions that will solve the problem.
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Backaground

The goal of this step is to define the question that the study will attempt to resolve and
identify the aternative actions that may be taken based on the outcome of the study. Inthe DQO
Process the combination of these two elementsis called the decision statement or decision. The
decision statement is critical for defining decision performance criteria later in the Process.

The three activities in this chapter usually are most easily developed in the order that they
appear. Sometimes, however, it is easier to identify alternative actions before the principa study
guestion. In these cases, identify alternative actions that address the problem, then define the
principal study question.

In some cases, several decision statements are appropriate to address the problem under
investigation. In these instances, the planning team should organize the decision statements in
order of priority and identify the most logical and efficient sequence for analyzing and resolving
them. If the principal study question is not obvious and specific alterative actions cannot be
identified, then the study may fall in the category of exploratory research, in which case this step
of the DQO Process may not be applicable.

Activities

Identify the principal study question. Based on areview of the problem stated in Step 1, State
the Problem, identify the principal study question and state it as specifically as possible. A
specific statement of the principal study question narrows the search for information needed to
address the problem. The principa study question identifies key unknown conditions or
unresolved issues that reveal the solution to the problem being investigated. The following
examplesillustrate this point:

° "Is the permittee out of compliance with discharge limits?"

° "Does the pollutant concentration exceed the National Ambient Air Quality
Standard?"’

° "Is the contaminant concentration significantly above background levels (which

would indicate that a release has occurred)?"

Note that, in each case, the answer to the principal study question will provide the basis for
determining what course of action should be taken to solve the problem.

Define the alter native actions that could result from resolution of the principal study

guestion. ldentify the possible actions that may be taken to solve the problem, including the
alternative that does not require action. The types of actions considered will depend logically on
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the possible answers to the principal study question. These aternative actions form the basis for
defining decision performance criteriain Step 6: Specify Tolerable Limits on Decision Errors.

The following example illustrates how alternative actions are defined based on possible
answers to the following principal study question: "Are the lead pellets that are fired by bird
hunters and collect on the bottom of ponds contributing to the decrease in the duck population in
Adelayed County?' Possible resolutions of the principal study question are
1) the lead pellets are a factor in the decrease of the duck population, or 2) the lead pellets are not
afactor in the duck population's decrease. If the lead is a contributing factor, the action may be
to remove the lead from the bottom of the ponds and, at the same time, regulate the type of
pellets that hunters may use in the future. If lead pellets are not found to contribute to a decrease
in the duck population, then no action will be taken.

Combine the principal study question and the alternative actionsinto a decision statement.
Combine the alternative actions identified in the previous activity and the principal study question
into a decision statement that expresses a choice among alternative actions. The following
standard form may be helpful in drafting decision statements. "Determine whether or not
[unknown environmental conditions/issues/criteria from the principal study question] require (or
support) [taking aternative actions]."

To illustrate the decision statement framing activity, consider the previous example. The
principal study question is, "Are lead pellets on the bottom of pondsin Adelayed County
contributing to the decrease in the duck population?’, and the alternative actions are to
"remediate the lead and regulate the use of lead pellets for hunting,” or "take no action.”
Therefore the decision statement is, "Determine whether or not lead pellets are contributing to the
decrease in the duck population and require remediation and regulation.” For a compliance
monitoring problem, a decision statement that incorporates the principal study question and
expresses a choice among alternative actions might be, "Determine whether or not the permittee is
out of compliance with discharge limits and requires enforcement action.”

Organize multiple decisions. If several separate decision statements must be defined to address
the problem, list them and identify the sequence in which they should be resolved. It may be
useful to document the decision resolution sequence and relationships in a diagram or flowchart
(see examplein Figure 2-1).
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Is contamination present?

Does contamination pose

Document

Findings
Yes
Document
. No—» ..
unacceptable risk? Decision

Determine extent of unacceptable
contamination

», Investigate possible remedies

l

Choose remedy

Y

Apply remedy

Is remedy working?

No
Yes
Final Goal Achieved? Yes— Document
Decision
Figure 2-1. Example of Multiple Decisions Organized Into a Flowchart.
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CHAPTER 3

STEP 3: IDENTIFY THE INPUTSTO THE DECISION

THE DATA QUALITY OBJECTIVES PROCESS

State the Problem

Identify t cision Purpose
/ ‘ / To identify the informational inputs that will be
required to resolve the decision statement and
. L determine which inputs require environmental
Identify Inputs to the Decision measurements.

¥

IDENTIFY INPUTS

Activities

DefineNQe Study Boundaries ) ) ) ) )
¢ |dentify the information that will be required to
* resolve the decision statement.
* Determine the sources for each item of
Develop a Decisio ule information identified.

¢ Identify the information that is needed to

establish the action level.
Specify Limits on Decision Errors N « Confirm that appropriate analytical methods

exist to provide the necessary data.

vt

Optimize the Design for Obtaining Data

Purpose

The purpose of this step is to identify the informational inputs that will be required to
resolve the decision statement and determine which inputs require environmental measurements.

Expected Outputs

. A list of informational inputs needed to resolve the decision statement.

. A list of environmental variables or characteristics that will be measured.
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Backaground

To resolve most decision statements, it is necessary to collect data or information. In this
step, the planning team identifies the different types of information that will be needed to resolve
the decision statement. The key information requirements include the measurements that may be
required, the source of data or information (e.g., historic or new data), and the basis for setting
the action level. Once the planning team has determined what needs to be measured, they will
refine the specifications and criteria for these measurements in later steps of the DQO Process.

Activities

I dentify the infor mation that will be required to resolve the decision statement. Determine
which environmental variables or other information are needed to resolve the decision statement.
Consider whether monitoring or modeling approaches, or a combination of both, will be used to
acquire the information. Based on the selected data acquisition approach, identify the types of
information needed to support the decision statement. Ask general questions such as, "Is
information on the physical properties of the media required?’ or "Is information on the chemical
character